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STANDARD OPERATING PROCEDURE 001
SAMPLE LABELS

1.0

2.0

3.0

Scope and Application

The purpose of this standard operating procedure is to delineate protocols for the use of sample
labels. Every sample will have a sample label uniquely identifying the sampling point and analysis
parameters. An example label is included as Figure 001-1. Other formats with similar levels of

detail are acceptable.
Material

a. Sample Label
b. Indelible 1ab marker

Procedure
The following steps describe how to use the sample labelling system:

3.1 As each sample is collected/selected, fill out a sample label. Enter the following
information on each label:

a. Project Name
b. Project Number
C. Location/Site 1.D. - enter the well # or surface water sampling #, and other

pertinent information concerning where the sample was taken.

d Date of Sample Collection
e Time of Sample Collection
f. Analyses to be Performed (Note: due to number of analytes, details of arialysis

should be arranged with lab a priori.)

g Whether Filtered or Unfiltered (water samples only)
h. Preservatives (water samples only)
i The Number of Containers for the Sample (e.g. 1 of 2, 2 of 2)
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3.2
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Double-check the label information to make sure it is correct. Detach the label, remove
the backing and apply the label to the sample container. Cover the label with clear tape,

ensuring that the tape completely encircles the container.

Record the Sample Number and designated sampling point in the field logbook, along
with the following sample information:

a. Time of sample collection (each logbook page should be dated)

b. The location of the sample

c. Organic vapor meter or photoionization meter readings for the sample (when
appropriate)

d. Any unusual or pertinent observations (oily sheen on groundwater sample,
incidental odors, soil color, grain size, plasticity, etc.)

e Number of containers required for each sample
f. Whether the sample is a QA sample (split, duplicate or blank)
3.3.1 A typical logbook entry might look like this:

7:35 AM Sample No. MW-3. PID = 35 PPM .
Petroleum odor present. Sample designated MW-3-001.

Note: Duplicate samples will be given a non-existent well number rather than simply using
the actual well number with an added prefix or suffix. This will prevent any indication to
the lab that this is a duplicate sample. This fictitious well number will be listed in the
logbook along with the actual location of the sample.

Place the sample upright in the designated sample cooler. Make sure there is plenty of
ice in the cooler at all times.

Maintenance

Not Applicable.

Precautions

5.1

52

Note that although incidental odors should be noted in the logbook, it is unwise from a
health and safety standpoint to routinely "sniff test” samples for contaminants. ‘

No indication of which samples are duplicates is to be provided to the lab.

July, 1993 ‘
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References

U.S. EPA. 1980, Interim Guidelines and Specifications for Preparing Quality Assurance Project
Plans, QAMS-005/80
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FIGURE 001-1
SAMPLE LABEL

PROJECT NAME PROJECT NUM.
SAMPLE LOCATION/SITE ID

DATE: / / TIME: :

ANALYTES: METALS VOC EXPLOSIVES ORGANICS

FILTERED: [NO] [YES]
PRESERVATIVE:  [NONE] [HNO;] [OTHER ]

SAMPLER:

July, 1993
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STANDARD OPERATING PROCEDURE 002
CHAIN-OF-CUSTODY FORM

1.0

20

3.0

Scope and Application

The purpose of this standard operating procedure is to delineate protocols for use of the Chain-
of-Custody (COC) Form. An example is provided as part of this SOP. Other formats with similar

levels of detail are acceptable.

Material

a. Chain-of-Custody Form

b. Indelible ink pen

Procedure

3.1 Give the site name and project name/number.

3.2 Enter the sample identification code.

33 Indicate the sampling dates for all samples.

34 List the sampling times (military format) for all samples.

35 Indicate "grab" or "composite” sample with an "X."

3.6 Specify the sample location.

3.7 Enter the total number of containers per cooler.

3.8 List the analyses/container volume.

3.9 Obtain the signature of sample team leader.

3.10  State the carrier service and airbill number, analytical laboratory, and custody seal
numbers.

3.11 Sign, date, and time the "relinquished by" section.

3.12  Upon completion of the form, retain the shipper copy, and affix the other copies to the

inside of the sample cooler, in a zip seal bag to protect from moisture, to be sent to the
designated laboratory.
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4.0 Maintenance

Not Applicable.

50 Precautions
None.
6.0 References

U.S. EPA. 1990. Sampler’s Guide to the Contract Laboratory Program. EPA/540/P-90/006,
Directive 9240.0-06, Office of Emergency and Remedial Response, Washington, D.C.,
December 1990.

US. EPA. 1991. User’s Guide to the Contract Laboratory Program. EPA/540/0-91/002,
Directive 9240.0-01D, Office of Emergency and Remedial Response, January 1991.

U.S. EPA. 1980, Interim Guidelines and Specifications for Preparing Quality Assurance Project
Plans, QAMS-005/80
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STANDARD OPERATING PROCEDURE 003
FIELD LOGBOOK

1.0 Scope and Application

The purpose of this standard operating procedure is to delineate protocols for recording field
survey and sampling information in the Field Logbook.

2.0 Material

a. Field Logbook (Teledyne 415 Level Book, or equivalent)!
b. Indelible ink pen
3.0 Procedure

All information pertinent to a field survey or sampling effort will be recorded in a bound logbook.
Each page/form will be consecutively numbered, dated, and signed. All entries will be made in
indelible ink and all corrections will consist of line-out deletions that are initialed and dated. The
person making the correction will provide a brief explanation for the change. There should be no

. blank lines on a page. A single blank line or a partial blank line (such as at the end of a
paragraph) should be lined to the end of the page. If only part of a page is used, the remainder of
the page should have an "X" drawn across it. At a minimum, entries in the logbook will include
but not be limited to the following:

a. Project number.

b. Unique, sequential field sample number.

c. Purpose of sampling.

d. Location, description, and log of photographs of each sampling point.

e Details of the sample site (for example, the elevation of the casing, casing diameter and

depth, integrity of the casing, etc.)
f. Name and address of field contact.

g Documentation of procedures for preparation of reagents or supplies which become an
integral part of the sample (e.g., filters and absorbing reagents).

1 Pre-printed, bound forms are approved as well. See SOP 016 for
recommended content and format.
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h. Identification of sample crew members.
i Type of sample (for example, groundwater or surface water).
j- Suspected waste composition.
k. Number and volume of sample taken.
I Sampling methodology, including distinction between grab and composite sample.
m. Sample preservation.
n. Date and time of collection.
0. Collector’s sample identification number(s).
p- Sample shipment (for example, name of the laboratory and cartage agent: Federal Express,
United Parcel Service, etc.)
q. References such as maps of the sampling site.
I. Field observations (e.g. oily sheen on groundwater sample, incidental odors, soil color,

grain size, plasticity, moisture content, layering, U.S.C.S. classification, etc.)

S. Any field measurements made (for example, pH, conductivity, explosivity, water depth,
OVA readings, etc.)

t. Signature and date by the personnel responsible for observations.

u. Decontamination procedures.
Sampling situations vary widely. No general rules can specify the extent of information that must be
entered in a logbook. However, records should contain sufficient information so that someone can
reconstruct the sampling activity without relying on the collector’s memory. The Project Manager will

keep a master list of all field logbooks assigned to the Sampling Team Leaders. One logbook kept by the
Project Manager will be a master site log of daily activities and will contain the list of field logbooks

assigned to Sampling Team Leaders.
4.0 Maintenance

Not Applicable.
5.0 Precautions

None.
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References

US. EPA. 1990. Sampler’s Guide to the Contract Laboratory Program. EPA/540/P-90/006,
Directive 9240.0-06, Office of Emergency and Remedial Response, Washington, D.C,,
December 1990.

US. EPA. 1991. User’s Guide to the Contract Laboratory Program. EPA/540/0-91/002,
Directive 9240.0-01D, Office of Emergency and Remedial Response, January 1991.

U.S. EPA. 1980, Interim Guidelines and Specifications for Preparing Quality Assurance Project
Plans, QAMS-005/80
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STANDARD OPERATING PROCEDURE 004
SAMPLE PACKING AND SHIPPING

1.0 Scope and Application

The purpose of this Standard Operating Procedure (SOP) is to delineate protocols for the packing
and shipping of samples to the laboratory for analysis.

20 Material

a. Waterproof coolers (hard plastic or metal)

b. Metal cans with friction-seal lids (e.g. paint cans)

C Custody seals

d. Packing material 2

€. Sample Documentation

f. Ice

g Plastic Garbage Bags

h. Clear Tape

i Zip scal plastic bags

3.0 Procedure

3.1 Check cap tightness and verify that clear tape covers label and encircles container.

3.2 Wrap sample container in bubble wrap or closed cell foam sheets.

33 Enclose each sample in a clear zip-seal plastic bag.

34 Place several layers of bubble wrap, or at least 1" of vermiculite on the bottom of the
cooler. Line cooler with open garbage bag, place all the samples upright inside a garbage
bag and tie the bag.

35 Double bag and seal loose ice to prevent melting ice from soaking the packing material.

Place the ice outside the garbage bags containing the samples.

2 permissible packing materials are: a) (non-absorbent) bubble wrap or
closed cell foam packing sheets; b) (absorbent) vermiculite. Organic
materials such as paper, wood shavings (excelsior), and cornstarch packing
"peanuts" will not be used.
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3.6 Pack shipping containers with packing material ( closed-cell foam, vermiculite, or bubble
wrap). Place this packing material around the sample bottles or metal cans to avoid

breakage during shipment.

37 Enclose all sample documentation (i.e., Field Parameter Forms, COCs) in a waterproof
plastic bag and tape the bag to the underside of the cooler lid. If more than one cooler is

being used, each cooler will have its own documentation.

3.8 Seal the coolers with signed and dated custody seals so that if the cooler were opened, the
custody seal would be broken. Place clear tape over the custody seal to prevent damage

to the seal.
381 Refer to SOPs 001, 002, 003, 016 and 39,

39 Tape the cooler shut with packing tape over the hinges and place tape over the
cooler drain.

3.10 Ship all samples via overnight delivery on the same day they are collected if possible.

4.0 Maintenance

Not Applicable.

5.0 Precautions

5.1 Any samples suspected to be of medium/high contaminant concentration or containing
dioxin must be enclosed in a metal can with a clipped or sealable lid (e.g., paint cans).
Label the outer metal container with the sample number of the sample inside.

52 If the sample is suspected of being contaminated with chemical agent, DO NOT use this
SOP for packing and shipping methods USE ONLY the packing and shipping methods
prescribed in SOP035.

6.0 References

U.S. EPA. 1990. Sampler’s Guide to the Contract Laboratory Program. EPA/540/P-90/006,
Directive 9240.0-06, Office of Emergency and Remedial Response, Washington, D.C,

December 1990.

US. EPA. 1991. User’s Guide to the Contract Laboratory Program. EPA/540/0-91/002,
Directive 9240.0-01D, Office of Emergency and Remedial Response, January 1991.
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U.S. EPA. 1980, Interim Guidelines and Specifications for Preparing Quality Assurance Project
Plans, QAMS-005/80
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STANDARD OPERATING PROCEDURE 005
DECONTAMINATION

1.0 Scope and Application

All personnel or equipment involved in intrusive sampling, or which enter a hazardous waste site
during intrusive sampling must be thoroughly decontaminated prior to leaving the site to minimize
the spread of contamination and prevent adverse health effects. This procedure describes the

normal decontamination of sampling equipment and site personnel.

2.0 Material

Plastic sheeting, buckets, etc. to collect wash water and rinsates.
Approved water.

HPLC-grade water.

0.10N Nitric Acid.

Non-phosphate laboratory detergent.

Reagent grade alcohol 4

Aluminum foil or clean plastic sheeting.

Pressure sprayer, rinse bottles, brushes.

Plastic garbage bags.

0.01N HCI

Dt a0 o

3.0 Procedure
31 Sample Bottles

At the completion of each sampling activity the exterior surfaces of the sample bottles
must be decontaminated as follows:

3.1.1  Be sure that the bottle lids are on tight.

3.1.2  Wipe the outside of the bottle with a paper towel to remove gross contamination.

3 For the purposes of this SOP, HPLC-grade water is considered equivalent
to "Deionized ultra filtered water", "Reagent-grade distilled water", and
"Deionized organic-free water". The end product being water which is pure
with no spurious ions or organics to contaminate the sample. The method of
generation is left to the individual contractor.

4 For the purposes of this SOP, the term "reagent grade alcohol" refers
to either pesticide grade isopropanol or reagent grade methanol.

. August, 1993
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3.2 Personnel Decontamination

Review the project Health and Safety Plan for the appropriate decontamination
procedures.

33 Equipment Decontamination
3.3.1 Water Samplers

3.3.1.1 Bailers.
After each use, Polytetrafluoroethelyne (PTFE) double check

valve bailers used for groundwater sampling will be
decontaminated as follows:

a. Discard all ropes used in sampling in properly marked sealable
container, or as directed by the health and safety plan. Note: no
tubing is to be used in conjunction with a bailer in collecting

samples.

b. Scrub the bailer to remove gross(visible) contamination, using
appropriate brush(es), approved water, and non-phosphate
detergent.

c Rinse off detergent with approved water.

d. Rinse bailer with reagent grade alcohol.

€. Rinse bailer with HPLC-grade water.

f. Rinse bailer with 0.10N Nitric Acid solution.

g Rinse bailer with HPLC-grade water.

h. Allow bailer to air dry.’

i Wrap bailer in aluminum foil or clean plastic sheeting, or store in

a clean, dedicated PVC or PTFE storage container.
j Dispose of used decon solutions with drummed purge water.

k. Rinse bailer with HPLC-grade water immediately prior to re-use.

5 1f the bailer has just been used for purging and is being
decontaminated prior to sampling do not air dry. Double rinse with HPLC-grade

water and proceed to collect samples.
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Submersible pumps will be decontaminated as follows:

Scrub the exterior of the pump to remove gross (visible)
contamination, using appropriate brush(es) , approved water, and
non-phosphate detergent. (Steam cleaning may be substituted for

detergent scrub).
Calculate the volume of pump plus any tubing which is not
disposable and not dedicated to a single well. Pump 3 volumes of

non-phosphate laboratory detergent solution to purge and clean
the interior of the pump.

Rinse by pumping no less than 9 volumes of approved water to
rinse.

Rinse pump exterior with reagent grade alcohol.
Rinse pump exterior with HPLC-grade water.
Allow pump to air dry.

Wrap pump in aluminum foil or clean plastic sheeting, or store
in a clean, dedicated PVC or PTFE storage container.

Prior to reusing pump rinse exterior again with HPLC-grade
water. (Double rinse in step "e" above may be substituted for this

step).

3.3.1.3 Dip samplers

All dip samplers, whether bucket, long-handled, or short-handled
(see SOP-007 "Surface Water Sampling") will be decontaminated
in the same manner as given in section 3.3.1.1 "bailers” above.

3.3.1.4 Labware

Labware such as beakers which are used to hold samples for field
measurements, water chemistry, etc. will be decontaminated
according to the procedures in 3.3.1.1 "bailers" above.

3.3.1.5 Water level indicators

Electric water level indicators, weighted measuring tapes, or
piezometers used in the determination of water levels, well
depths, and/or NAPL levels will be decontaminated in accordance
with section 3.3.1.1 "bailers” above. Clean laboratory wipes may
be substituted for brushes. Tapes, probes, and piezometers
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should be wiped dry with clean laboratory wipes, and coiled on
spools or clean plastic sheeting rather than allowed to air dry.

3.3.2  Solid materials samplers

Solid materials samplers include soil sampling probes, augers, trowels, shovels,
sludge samplers, and sediment samplers. All will be decontaminated as follows:

a. Scrub the sampler to remove gross(visible) contamination, using
appropriate brush(es), approved water, and non-phosphate
laboratory detergent.

b. Rinse off detergent with approved water.

C. Rinse sampler with reagent grade alcohol.

d. Rinse sampler with HPLC-grade water.

€. (Non-metallic samplers only) Rinse sampler with 0.10N Nitric
Acid solution.

f. (Non-metallic samplers only) Rinse sampler with HPLC-grade .
water.

g Allow sampler to air dry.

h. Wrap sampler in aluminum foil clean plastic sheeting, or store in

a new zip-seal bag (size permitting) or clean, dedicated PVC or
PTFE storage container.

i. Dispose used decon solutions properly according to the site
health and safety plan.

j- Rinse sampler with HPLC-grade water immediately prior to re-
use.

3.3.3  Other sampling and measurement probes

3.3.3.1 Soil gas sampling probes will be decontaminated as solids sampling
devices.

3.3.3.2 Temperature, pH, conductivity, Redox, and dissolved oxygen probes will

be decontaminated according to manufacturer’s specifications. If no such
soecifications exist, remove gross contaminant and triple rinse probe with
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HPLC-grade water. A summary of the decontamination procedures to be
used must be included in the instrument-specific SOP.

3.3.3.3 Measuring tapes which become contaminated through contact with soil
during field use will be decontaminated as follows:

a. Wipe tape with a clean cloth or laboratory wipe which has been
soaked with non-phosphate laboratory detergent solution to
remove gross contamination. Rinse cloth in the solution and
continue wiping until tape is clean.

b. Wipe tape with a second clean, wet cloth (or lab wipe) to remove
soap residues.

C. Dry tape with a third cloth (or lab wipe) and rewind into case, or
re-coil tape.

Drilling Rigs

All drilling rigs and associated equipment such as augers, drill casing, rods,
samplers, tools, recirculation tank, and water tank (inside and out) will be
decontaminated prior to site entry after over-the-road mobilization and
immediately upon departure from a site after drilling a hole. Supplementary
cleaning will be performed prior to site entry there is a likelihood that
contamination has accumulated on tires and as spatter or dust enroute from one
site to the next (see also Field Investigation Plan, § 6.3.7).

a. Place contaminated equipment in an enclosure designed to contain all
decontamination residues (water, sludge, etc.).

b. Steam clean equipment until all dirt, mud, grease, asphaltic, bituminous,
or other encrusting coating materials (with the exception of
manufacturer-applied paint) have been removed.

c. Water used will be taken from an approved source.

d. Containerize, sample, characterize, and dispose of all decontamination
residues properly.

HPLC-grade water Storage
Dedicated glass storage containers will be used solely for dispensing HPLC-grade
water. New HPLC-grade water containers will be decontaminated as follows:

a. Clean with hot tapwater from approved source and non-phosphate

laboratory detergent while scrubbing the exterior and interior of the
container with a stiff-bristled brush.
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b. Rinse thoroughly with approved water.

c. Rinse with 0.01N Nitric acid.

d. Rinse with approved water.

e. Rinse thoroughly with HPLC-grade water.

f Fill clean container with HPLC-grade water. Cap with one layer of

PTFE-lined paper and one layer of aluminum foil. Secure cap with
rubber band and date the container.

Used HPLC-grade water containers will be decontaminated as follows:

a. Clean the exterior with hot tapwater from an approved source, non-
phosphate laboratory detergent, and a stiff-bristled brush.

b. Rinse the exterior thoroughly with HPLC-grade water

c. Rinse the interior twice with pesticide-grade isopropanol.

d. Rinse interior thoroughly with HPLC-grade water.

e. Fill clean container with HPLC-grade water. Cap with one layer of ‘

PTFE-lined paper and one layer of aluminum foil. Secure cap with
rubber band and date the container.

4.0 Maintenance

4.1 HPLC-grade water will be stored only in decontaminated glass containers with aluminum
foil lids as stipulated above. The water may not be stored for more than, nor used more
than three days after manufacture.

4.2 HPLC-grade water will be manufactured on-site. An approved tap water source will be
used as the influent to the system. Procedures for system set-up, operation and
maintenance will conform to manufacturer’s specifications.

5.0 Precautions
51 Dispose of all wash water, rinse water, rinsates, and other sampling wastes (tubing, plastic
sheeting, etc.) in properly marked, sealable containers, or as directed by the health and
safety plan.
5.2 Once a piece of equipment has been decontaminated, be careful to keep it in such

condition until needed.
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53 Do not eat, smoke or drink on site.

6.0 References

Site-specific health and safety plan.
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STANDARD OPERATING PROCEDURES 006
~ USE OF THE IRDMS NETWORK
1.0 LOGIN/LOGOUT OF THE IRDMS (PRI) NETWORK
1.1 Files may be transferred to, or copied from, the PRI LAN through remote terminals. The

connection requires a Hayes-compatible modem operating at 1200 baud, and 3COM
network software. The contractor will purchase the 3COM 3+ Remote package, and PRI
will supply a "Remote Login Disk" which contains DOS startup files (AUTOEXEC.BAT,
COMMAND.COM, IBMBIO.COM, IBMDOS.COM, etc.) and 3COM network programs

for startup, remote dialing, etc.

1.2 To connect to the PRI LAN, the PC must be rebooted from the Remote Login Disk #1.
After the standard DOS startup routines are completed, you will get the A> prompt.
Change to the drive containing the IRDMS files (C or D).

Type D: <CR>
Get D>

Next, you will start the 3COM linking program.

Type: 3COM XXX (include the space) (where XXX is the contractor i.d.) <CR> Get
(after pauses - you will hear the phone ring and data transmission):

Login 1.1 - Copyright (etc.) 3COM
XXX:PRI:IRDMS logged in

D> 3flink e:

E: Linked to WXXX:PRI:IRDMS
D>

(NOTE: The Remote Login Disk may now be removed from the A: drive)
You are now linked to the E: drive on the PRI LAN, which can be treated as any other
drive. For example, you can switch to the E: drive by typing E: <CR>. After a pause

(sometimes several seconds), you should get the E> prompt.

Under E: is a subdirectory \TRANSFER where all files are sent (*. TRN) to be
transferred. To copy a file SEMAP.TRN from drive D and directory DATA to the

network,

Type E: <CR>

Get E>

Type CD\TRANSFER <CR>
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Get E> (The subdirectories do not show on the prompt)
Type copy D:\DATA\SEMAP.TRN <CR>
(NOTE: any valid DOS COPY format can be used)

After a while, you may get a message saying that the network is still trying, and allows you
to do an abort. Eventually, you should get a file(s) copied message:

Get 1 file(s) copied

To verify that the file was transmitted, you can print the directory listings.
If you are not on the E> (actually EETRANSFER) prompt, type E: <CR>, then

CD\TRANSFER <CR>, then

Type DIR <CR>

Get (a listing of the \TRANSFER directory contents. SEMAP.TRN should
be in the listing.)

To log out after all files have been transmitted:

Type D; <CR>

Get D>

Type LOGOUT <CR>

Get a "logged out” message

You can now (a) do other things with the IRDMS programs, or (b) reboot the machine
with the Remote Login Disk removed, to return the PC to local control.

AFTER EVERY TRANSFER OF DATA TO THE PRI LAN, call PRI at (410) 679-3030
(ask for the contact for the specific installation) and give them the installation and file
type (e.g., SL map file data) and the DOS name of the file that was transmitted. The
contractor should receive by Fax a confirmation that the data was received; if not, call PRI
and ask for it.
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STANDARD OPERATING PROCEDURE 007
SURFACE WATER SAMPLING

1.0

2.0

Scope and Application

The purpose of this standard operating procedure is to delineate protocols for sampling surface
water. This procedure can be applied to the collection of surface water samples from streams,
rivers, ditches, lakes, ponds and lagoons. Surface water samples provide an indication of the
amount of contaminant in the surface water. It is therefore important to collect a representative

sample.

Material

o

Sample bottles

Stainless steel or PTFE-lined bucket

Long-handled dip sampler (PTFE or stainless steel)
Short-handled dip sampler (PTFE or stainless steel)

Peristaltic pump with 0.45uM filters and disposable tygon tubing
0.454 disposable filters

Cooler with ice

Procedure

31

3.2

33

For all surface water samples, mark the sampling locations on a site map. Photograph
and describe each location, and place a numbered stake above the visible high water mark
on the bank closest to the sampling location, and/or mark adjacent trees with surveyor’s
flagging. The photographs and descriptions must be adequate to allow the sampling
station to be relocated at some future date by someone other than the original sampling
crew. Use the long handled dip sampler where access is poor or non-contact with water is
suggested in the health and safety plan.

Sampling should performed deliberately and methodically to minimize disturbance of
bottom sediments, yet as quickly as possible to ensure a representative sample. To
prevent contamination of the exterior of the sample container, and/or potential
contamination of the surface water sample by laboratory contaminants on the exterior of
the bottle, the sample container should never be dipped into the water, rather a
decontaminated, long-handled or measuring cup-type PTFE or stainless steel sampler, or a
sampling bucket should be used to collect unfiltered samples.

Sampling with the PTFE or stainless steel sampler (long-handled or measuring cup-type):

3.3.1 Remove the cap from the sample bottle.
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332 Dip a sample of surface water using the sampler.

333  Tilt sample bottle and gently pour sample from sampler into the bottle. Allow
the sample to trickle down the side of the bottle. Avoid aerating the sample.

334  Add preservative as required by SOP039. Replace cap, and place in cooler
immediately.

Sampling with stainless steel or PTFE-lined bucket:

o am camnle ttle

34.2  Gently dip collection bucket in the water. Fill bucket and carefully lift from
water body.

343  Tilt sample bottle and gently pour sample from sampler into the bottle. Allow
the sample to trickle down the side of the bottle. Avoid aerating the sample.

344  Add preservative as required by SOP039. Replace cap, and place in cooler
immediately.

«- OR --

34.5 Use smaller sampling cup to transfer sample from bucket to sample bottle as in
section 3.3 above.

Both filtered and unfiltered samples will be taken for metals analyses. Bulk samples for
filtration will be collected using the stainless steel or PTFE-lined bucket method described
in section 3.4 above. Sample filtration must be performed immediately upon retrieval of
the bulk sample as follows:

Filtration will be performed immediately after collecting sample. Set up filtration
equipment prior to collecting sample. Filtration may be accomplished by gravity (see 3.7),
or if necessary, due to slow filtering, a peristaltic pump will be used to pressure filter the
sample (see 3.8). Vacuum filtration will not be used due to the possibility of analyte
volatilization.

Gravity filtration will be accomplished as follows:

3.7.1 Using decontaminated forceps, place a 0.45uM membrane in a decontaminated
filter funnel.
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39

372

373

373
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Slowly pour sample into the funnel and collect filtrate directly into appropriate
sample container(s).

Add preservative(s) as required by SOP039. Immediately cap container and place
in cooler.

Dispose of filter membrane.

Pressure filtration will be accomplished as follows:

38.1

38.2

383

3.84

Using previously assembled disposable tubing, 45y in-line filter, and peristaltic
pump, filter sample from collection bucket into appropriate container.

Adjust pump rate to avoid aeration of sample.

Fill container, preserve as indicated in SOP0039, immediately cap container and
place in cooler.

Dispose of filter and tubing.

Refer to SOP 1-5, 16, and 39.

Maintenance

Refer to manufacturer’s specifications for maintenance procedures on generators and pumps.

Precautions

5.1

5.2

53

54

Avoid disturbing bottom sediments.

Consult the health and safety plan (HASP) prior to collecting any samples for PPE such
as dermal and respiratory protection and personal flotation devices when sampling in or
near deep water or from boats.

Always decontaminate the sampling and filtration equipment, and change gloves between
sampling locations to minimize the risk of cross contamination.

Always set up generators downwind of working area. Never service generators onsite.

References

None.
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STANDARD OPERATING PROCEDURE 008
pH MEASUREMENT USING BECKMAN ™ 12 pH/ISE METER

2.0

3.0

Scope and Application

The purpose of this standard operating procedure is to delineate protocols for measuring the pH
of all types of aqueous solutions, including drinking water, saline water, industrial and domestic
wastes. pH is a measure of the hydrogen jon content of a solution, and thus gives a general
indication of the acidity or alkalinity of a water sample.

Use of brand names in this SOP is in nowise intended as endorsement or mandate that a given
brand be used. Alternate equivalent brands of detectors, sensors, meters, etc. are acceptable. If
alternate equipment is 10 be used, the contractor shall provide applicable and comparable SOPs
for the maintenance and calibration of same.

Material

¢ 12 pH Meter

Combination (pH) electrode

Automatic temperature compensator (ATC) probe

Commercial Buffer solutions (standards) of pH 4.00, 7.00, and 10.00
HPLC-grade water

Beakers

Wash bottle

Laboratory wipes for blotting electrodes

P e an o

Procedure

31 Calibration check. Calibration of the pH meter will be checked on a daily basis. A two
point calibration should be used as follows:

3.1.1  Prepare beakers of buffer solutions of pH 4.00, 7.00, and 10.00.

3.1.2 Calibration should closely bracket the expected pH range of the samples to be
taken.

3.1.3 Turn on instrument, clear instrument
3.1.4 Rinse the electrode with distilled water and blot excess.

3.1.5 Immerse probes in beaker of pH 4.00 or 7.00 standard, swirl gently.
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3.1.6  Press pH key, then STD Kkey.

3.1.7 Keep the probes in the sample until the reading stabilizes. The reading should be
the pH of the standard.

3.1.8 Rinse the electrode with distilled water and blot excess.

3.1.9 Repeat the procedure with pH 7.00 and 10.00 standards

3.1.10 Record the initial readings.

3.1.11 If the measured values vary from the expected value by greater than 0.2 pH units,
recalibrate the instrument with fresh aliquots of buffer solution. If the

discrepancy persists, alert the Field Operations Leader, who has the option of
trying to fix the meter or obtaining a second pH meter.

3.1.12 Record all measurements in the field logbook.
3.1.13  Verify calibration by reading the pH of the third buffer solution.

3.1.14 Refer to SOP 003 and 016.

3.2 pH measurements will be taken using the two-point standardization method as follows:
3.21 Connect the ATC and pH electrodes to the appropriate inputs.
3.22  Turn on instrument, clear instrument.

3.2.3  Prepare two small beakers of standard buffer solutions. Ideally the pH values of
these standards will "bracket” the expected pH value of the sample and be as close
as possible to the pH of the sample.

3.2.4 Rinse a small beaker with distilled water, then sample water. Fill the beaker with
sample water.

3.2.5 Rinse the probes with distilled water. Blot excess.

3.2.6 Immerse electrode and ATC in first standard. Swirl gently. Press pH key and
STD key. Wait for display to stop flashing.

3.27 Rinse the probes with distilled water. Blot excess.

3.28 Immerse electrode and ATC in second standard. Swirl gently. Press STD key.
Wait for display to stop flashing.
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329 Rinse the probes with distilled water. Blot excess.

3.2.10 Immerse the probes in the sample and swirl gently, keeping the probes in the
sample until the display stops flashing.

32.11 Record the sample pH and temperature after stabilization. Note any problems
such as meter drift.

3.2.12 Rinse the probes with distilled water. Blot excess.

3.2.13 Repeat steps 3.2.9 through 3.2.12 for additional samples.

33 Decontaminate probe according to manufacturer’s specifications.
34 Decontaminate beakers according to SOP00S5, section 3.3.1.4 "labware”.
Maintenance

The following steps will be taken to maintain the pH meter.

4.1 Check the batteries each time the meter is used.

4.2 Keep the probe stored in a 0.1 M KCl solution adjusted to pH 4 when the meter is not in
use. Alternatively, the electrode may be rinsed with deionized water and the protective
cap put on, trapping any residual water inside it (do not blot the electrode dry prior to
putting the cap on).

Precautions

51 Remove coatings of oil material or particulate matter that can impair electrode response
by gentle wiping or detergent washing, followed by distilled water rinsing.

5.2 As noted in Section 1 (above), these procedures may not apply to alternate manufacturers’
equipment.

53 Calibration is always performed using the pH 7.00 and one end point (pH4.00 or 11.00)
standard never calibrate the instrument using two end points only.

References
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Beckman Instruments, Inc., Users Manual for #™ 10 pH Meter, e™ 11 pH meter, and a™ 12
pH/ISE Meter

US EPA. 1983. Methods for Chemical Analysis of Water and Wastes, March, 1983.

Franston, Mary Ann H,, et al. (eds), Standard Methods for the Examination of Water and
Wastewater, 15th Edition, American Public Health Assn., American Water Works Assn., and
Water Pollution Control Federation, 1981
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STANDARD OPERATING PROCEDURE 009
TEMPERATURE MEASUREMENTS

1.0

20

3.0

4.0

5.0

6.0

Scope and Application

The purpose of this standard operating procedure is to delineate protocols for measuring the
temperature of a solid or liquid sample, in particular, for measuring water temperature.
Groundwater temperature does not vary dramatically over the course of a year. Therefore,
groundwater temperature can be used to help identify an aquifer, identify stream reaches where
groundwater inflow is occurring, identify thermal gradients in lakes or ponds, and also indicate
when sufficient water has been removed from a well during purging.

Material

Digital reading, thermocouple thermometer in combination meter or in a stick. Accuracy= +/-
0.5°C

Procedure

31 Rinse the probe with distilled water.

3.2 Insert the probe into the sample, and leave it in the sample until the temperature
stabilizes.

33 Record the temperature reading, being sure to indicate °C or °F.

34 Decontaminate the probe according to SOP00S5 "Decontamination” section 3.3.1.4
"Labware."

35 Refer to SOP 003, 005, and 016.

NOTE: °C = (°F - 32) (5/9)
°F = ((9/5)C°%) + 32

Maintenance
Not Applicable.
Precautions
None

References
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Methods for Chemical Analysis of Water and Wastes, U.S. EPA, March, 1983.
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STANDARD OPERATING PROCEDURE 010

WATER LEVEL AND WELL-DEPTH MEASUREMENTS

1.0

2.0

3.0

Scope and Application

The purpose of this standard operating procedure is to delineate protocols for measuring water
level and well-depth. This procedure is applicable to the sampling of monitoring wells and must
be performed prior to any activities which may disturb the water level, such as purging or aquifer

testing.

Material

b.
c.
d.

Electric Water Level Indicator (dipmeter) with cable measured at 0.01 foot increments.

-0r-

Weighted Steel Tape and chalk.

-0r-

Transducer and datalogger.

Oil-water interface probe
Plastic Sheeting
Photoionization detector (PID) or intrinsically safe flame jonization detector (FID)

Procedure

31

Preliminary Steps

311

3.1.2

313

Locate the well and verify its position on the site map. Record whether positive
identification was obtained, including the well number and any identifying marks
or codes contained on the well casing or protective casing. Gain access to the top
of the well casing.

:
Locate the permanent reference mark at the top of the casing. This reference
point will be scribed, notched or otherwise noted on the top of the casing. If no
such marks are present, measure to the top of the highest point of the well casing
and so note this fact in field logbook. Determine from the records and record in
the notebook the elevation of this point.

Record any observations and remarks regarding the completion characteristics and

well condition, such as evidence of cracked casing or surface seals, security of the
well (locked cap), and evidence of tampering.
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314 Keep all equipment and supplies protected from gross contamination; use clean
plastic sheeting. Keep the water level indicator probe in its protective case when

not in use.

3.2 Operation

32.1  Sample the air in the well head for gross organic vapors by lifting the well cap
only high enough for an organic vapor meter (PID or FID) probe to be entered
into the well casing. This will indicate the presence of gross volatile contaminants
as well as indicating potential sampler exposure.

Remove cap. Allow well to vent for 60 to 90 seconds. Resample headspace.
Record both readings. If the second reading is lower than the first, use the
second reading to determining whether respiratory protection will be required
during subsequent water level and well depth determinations, and sampling.

Note that all headspace sampling must be performed at arm’s length and from the
upwind side of the well if possible.

3.2.1.1 Refer to SOP 011, 023, or 024 as appropriate.

322 If non-aqueous phase liquid (NAPL) contamination is suspected 6, use an
interface probe to determine the existence and thickness of NAPLs. .

3.2.2.1 Open the probe housing, turn the probe on, and test the alarm. Slowly
lower the probe into the well until the alarm sounds. A continuous
alarm indicates a NAPL while an intermittent alarm indicates water. Ifa
NAPL is detected, record the initial level (first alarm). Mark the spot by
grasping the cable with the thumb and forefingers at the top of the
casing. If a mark is present on the casing, use the mark as the reference
point. If no mark is present, use the highest point on the casing as the
reference point. Withdraw the cable sufficiently to record the depth.

3.2.2.2 Continue to slowly lower the probe until it passes into the water phase.
Slowly retract the probe until the NAPL alarm sounds and record that
level in the manner as described above.

3.2.2.3 Record the thickness of the LNAPL (see section 3.3.1).

32.2.4 Continue to slowly lower the interface probe through the water column to
check for the presence of DNAPL.

6 Interface probes will be used in all wells for first round sampling,
regardless of site history. If no NAPLs are detected during the first round
of sampling, this step may be omitted during subsequent sampling events unless
conditions such as site history or headspace vapors would indicate otherwise.
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Measure and record the thickness of the DNAPL layer (if any) as
described above.

Slowly raise the interface probe, recording the depth to each interface as
the probe is withdrawn. If there is a discrepancy in depths, clean the
probe sensors and re-check the depths.

NOTE: Air/liquid interface depth is more reliable if probe is lowered into
liquid. NAPL/water drepths are more accurate if probe is moved from
water into NAPL.

Always lower and raise interface probe slowly to prevent undue mixing of
media.

Always perform NAPL check in wells installed in areas with suspected
NAPL contamination. Always perform NAPL check if headspace test
reveals presence of volatiles. Always perform NAPL check the first time
a well is sampled. If a well has been sampled previously and no NAPLs
were present and none of the preceeding conditions are met, the NAPL
check may be omitted.

If no NAPL is present use an electronic water level detector as follows.

3.2.31

3.23.2

Remove the water level indicator probe from the case, turn on the
sounder, and test check the battery and sensitivity scale by pushing the
red button. Adjust the sensitivity scale until you can hear the buzzer.

Slowly lower the probe and cable into the well, allowing the cable reel to
unwind. Continue lowering until the meter buzzes. Very slowly, raise
and lower the probe until the point is reached where the meter just
buzzes. Marking the spot by grasping the cable with the thumb and
forefingers at the top of the casing. If a mark is present on the casing,
use the mark as the reference point. If no mark is present, use the
highest point on the casing as the reference point. Withdraw the cable
and record the depth.

Alternatively use a steel tape with an attached weight if aquifer gradients are
lower than 0.05 ft/ft. Due to the possibility of adding unknown contaminants
from chalk colorants, only white chalk is permitted.

3.24.1

Rub chalk onto the first 1 foot of the steel tape and slowly lower the
chalked end into the well until the weighted end is below the water
surface. (A small splash can be heard when the weighted end hits the
water surface.)
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3.2.4.2 Using the method described above read and record the length from the
steel tape.

3.2.4.3 Remove the steel tape. The chalk will be wet or absent where the tape
was below the water surface. Locate, read, and record this length.
Subtract wetted length from total length and record the difference. This

is the depth to water table.

Transducers and dataloggers will be used where water level fluctuations over time
are to be measured, such as tidal fluctuation studies (SOP043) and slug tests
(SOP033). Note that transducers are inappropriate for measuring well depth.

3.2.5.1 Slowly lower the transducer into the well until it is below the lowest
possible piezometric level (typically 2-3 ft below the water table).

3.2.5.2 Tape the umbilical to the protective casing to prevent the transducer
from falling further.

3.2.5.3 Attach the umbilical leads to the datalogger.

3.2.5.4 Turn datalogger on. .

To measure the well depth, lower electric water level indicator probe or tape until
slack is noted. Very slowly raise and lower the cable until the exact bottom of the
well is "felt." Measure (cable) or read the length :(tape) and record the depth.
Note that if the electric water level indicator is used to determine depth of well,
the offset distance between the tip of the probe and the electrode must be added
to the reading to determine actual depth.

Withdraw the probe or tape.

Decontaminate the probe(s) and cable(s).

Data Recording and Manipulation

33.1

Record the following computations:

date and time

weather

method of measurement

casing elevation

NAPL surface elevation = casing elevation - depth to NAPL

NAPL thickness = depth to bottom of NAPL - depth to top of NAPL
water level elevation = casing elevation - depth to water
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well bottom elevation = casing elevation - depth to bottom (or read directly from
tape)

34 Refer to SOPs 3, 5, and 16.
Calibration

No calibration is needed.

Precautions

5.1 Depending upon the device used, correction factors may be required for some
measurements.

5.2 Check instrument batteries prior to each use.

53 Exercise care not to break the seals at the top of the electric water level indicator probe.

References

MCAlary, T. A., and Barker, J. F., 1987. "Volitalization Losses of Organics During Ground Water
Sampling from Low Permeability Materials” in Ground Water Monitoring Review, Fall, 1987

Thornhill, Jerry T., 1989. Accuracy of Depth to Groundwater Measurements; In "EPA Superfund
Ground Water Issue" EPA/540/4-89/002
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STANDARD OPERATING PROCEDURE 011
PHOTOIONIZATION DETECTOR (HNu Model PI-101 and HW-101)

1.0

2.0

3.0

Scope and Application

The purpose of this standard operating procedure is to delineate protocols for field operations
with a photoionization detector (HNu Systems Model P1-101 or HW-101). The photoionization
detector (PID) detects total ionizables, hence it is used to monitor both organic and inorganic
vapors and gases to determine relative concentrations of air contaminants. This information is
used to establish level of protection and other control measures such as action levels. The PID
cannot effectively detect compounds having ionization potentials above the photon energy level of
the lamp used; therefore, methane, which has an ionization potential of 12.98 eV, is undetectable
by PIDs, whose lamps are capable of producing 9.5, 10.2, or 11.7 eV.

Use of brand names in this SOP is in nowise intended as endorsement or mandate that a given
brand be used. Alternate equivalent brands of detectors, sensors, meters, etc. are acceptable. If
alternate equipment is to be used, the contractor shall provide applicable and comparable SOPs
for the maintenance and calibration of same.

Material

HNu Systems Model PI-101 or HW-101 survey probe with 9.5, 10.2, or 11.7 eV lamp.
Lead-acid gel-cell battery

Calibration Gas (e.g. isobutylene - 101 ppm) w/regulator

Tygon tubing

Tedlar bag (optional)

Instrument logbook

mo AN o

Procedure

These procedures are to be followed when using the HNu in the field.

31 Start Up Procedures

3.1.1 Before attaching the probe, check the function switch on the control panel to
ensure that it is in the off position. Attach the probe by plugging it into the
interface on the top of the readout module.

3.1.2  Turn the function switch to the battery check position. The needle on the meter
should read within or above the green battery arc on the scale. If not, recharge
the battery. If the red indicator light comes on, the battery needs recharging or
service may be indicated.

3.1.3  Turn the function switch to any range setting. Listen for the hum of the fan
motor. Check meter function by holding a solvent based marker pen near the
sample intake. If there is no needle deflection, look briefly into the end of the



3.2

33

314
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probe (no more than one or two seconds) to see if the lamp is on. If it is on, it
will give a purple glow. Do not stare into the probe any longer than two seconds.
Long term exposure to UV light can damage the eyes. (See also note 5.4)

To ZERO the instrument, turn the function switch to the standby position and
rotate the zero adjustment until the meter reads zero. A calibration gas is not
needed since this is an electronic zero adjustment. If the span adjustment setting
is changed after the zero is set, the zero should be rechecked and adjusted, if
necessary. Allow the instrument to warm up for 3-5 minutes to ensure that the
zero reading is stable. If necessary, readjust the zero.

Operational Check

2321

3.2.2

Follow the start up procedure in section 3.1

With the instrument set on the 0-20 range, hold a solvent-based magic marker
near the probe tip. If the meter deflects upscale, the instrument is working.

Field Calibration Procedure

3.3.1

3.3.2

333

3.34

335

3.3.6

Follow the start-up procedures in section 3.1 and the operational check in section
3.2.

Set the function switch to the range setting for the concentration of the
calibration gas.

Attach a regulator HNu P/N 101-351 or equivalent (flow = 200 to 300 ml/min) to
a disposable cylinder of isobutylene (HNu 101-351 or equivalent). Connect the
regulator to the probe of the HNu with a piece of clean Tygon tubing. Turn on
the valve of the regulator.

After five seconds, adjust the span dial until the meter reading equals the benzene
concentration of the calibration gas used, corrected to its equivalence which
should be marked on the canister (Isobutylene ~0.7X benzene).

Record in the field log: the instrument ID No.; serial number; the initial and final
span settings; the date; time; location; concentration and type of calibration gas
used; and the signature of the person who calibrated the instrument.

If the HNu does not function, check-out, or calibrate properly, the project
equipment manager is to be notified as soon as possible. Under no circumstances
is work requiring monitoring with a PI-101 or HW-101 to be done with a
malfunctioning instrument.
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Calibration to a Gas Other Than Isobutylene

The HNu may be calibrated to any certified calibration gas. However, after calibration all
subsequent instrument readings will be relative to the calibration gas used.

34.1 Calibrate according to procedure 3.3

3.4.2 Partially fill and flush to two times a gas bag (Tedlar recommended) with the
certified National Institute of Standards and Technology (NIST) (formerly NBS)
traceable calibration gas. Then fill the bag with one to three liters of the
calibration gas. If the gas is toxic, this must be done in a fume hood.

34.3 Feed the calibration gas into the probe with the range set for the value of the gas.
After five seconds, adjust the span control until the meter reads the value of the

calibration gas.

3.4.4 Record the results of the calibration on the calibration/maintenance log and
attach a new calibration sticker (if available) or correct the existing sticker to
reflect the new calibration data. All subsequent readings will be relative to the
new calibration gas.

Operation

3.5.1  Follow the start up procedure, operational check and calibration check (refer to
3.1).

352  Set the function switch to the appropriate range. If the concentration of gases of
vapors is unknown, set the function switch to 0-20 ppm range. Adjust if
necessary.

3.53  While taking care not to permit the HNu to be exposed to excessive moisture,
dirt, or contaminants, monitor the work activity as specified in the Site Health

and Safety Plan.

3.54  When the activity is completed or at the end of the day, carefully clean the
outside of the HNu with a damp disposable towel to remove all visible dirt.
Return the HNu to a secure area and place on charge. Place the instrument on
charge after each use; the lead acid batteries cannot be ruined by over charging.

3.55  With the exception of the probe’s inlet and exhaust, the HNu can be wrapped in
clear plastic to prevent it from becoming contaminated and to prevent water from
getting inside in the event of precipitation. If the instrument becomes
contaminated, make sure to take necessary steps to decontaminate it. Call the
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Equipment Administrator if necessary; under no circumstances should and
instrument be returned from the field in a contaminated condition.

3.6 Refer to SOP 3 and 16.

Maintenance

The following sections cover basic maintenance and servicing procedures; they are to be performed
only by persons who have been specifically trained in the procedures. In general, disassembly
procedures not covered in this text are to be left to trained service personnel, including the

contractor’s equipment administrator or equipment managers as appropriate.

The appropriate calibration/maintenance logs are to be filled in completely whenever a PI-101 or
HW-101 receives servicing. This is true of both contractor-owned and rental instruments.

The equipment manager should be called to arrange for a fresh instrument when necessary. The
contractor’s equipment facility is responsible for arranging all repairs which cannot be performed

by the project equipment manager.

4.1 Routine Service

The PID’s performance is affected by a number of factors. These include but are not .
limited to the decay of the UV lamp output over time and the accumulation of dust and

other particulate material and contaminates on the lamp and in the ion chamber. Because

of these factors, the PID should not be left in the field for a period of more than two

weeks before being replaced with a fresh instrument. If a site is going to be inactive for a

period of more than a week, all monitoring instruments are to be returned to the project

equipment manager or his trained designee for servicing and/or reassignment. The

following procedures are to be performed at the designated intervals for routine service.

Procedure Frequency

Operational Check Prior to use and at instrument return
Field Calibration Prior to use and at instrument return

Full Calibration Bi-weekly (return instrument to equipment

manager for replacement with a fresh unit)

Clean UV Lamp and Bi-weekly or as needed
Ion Chamber

Replace UV Lamp As needed

4.1.1 UV Lamp and Ion Chamber Cleaning
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During periods of analyzer operation, dust and other foreign materials are drawn
into the probe forming deposits on the surface of the UV lamp and in the ion
chamber. This condition is indicated by meter readings that are low, erratic,
unstable, non-repeatable, drifting, and which show apparent moisture sensitivity.
These deposits interfere with the ionization process and cause erroneous readings.
Check for this condition regularly to insure that the HNu is functioning properly.
If the instrument is malfunctioning, call your respective equipment manager to
arrange to have a fresh replacement.

4.1.2 Lamp eV Change

If different applications for the analyzer would require different eV lamps,
separate probes, each with its own eV lamp, must be used. A single readout
assembly will serve for any of the probes (9.5, 10.2 and 11.7 eV). A change in
probe will require resetting of the zero control and recalibrating the instrument.
The 11.7 eV lamp will detect more compounds than either of the two lower eV
lamps. However, the 11.7 eV probe needs more frequent calibration, it burns out
much faster than the lower eV lamps.

Precautions

5.1

53

54

55

5.6

The HNu PI-101 and HW-101 are designed to sample air or vapors only. DO NOT allow
any liquids or low boiling vapors to get into the probe or meter assembly.

High concentrations of any gas can cause erroneous readings. High humidity can also
cause the instrument readings to vary significantly from the actual concentration of gases
or vapors present. This is true even through the HNu cannot react to water vapor.

High humidity, dust, and exposure to concentrations of low boiling vapors will
contaminate the ion chamber, causing a steady decrease in sensitivity.

Continued exposure to ultraviolet light generated by the light source can be harmful to
eyesight. If a visual check of the UV lamp is performed: Do not look at the light source
from a distance closer than 6 inches with unprotected eyes. Use eye protection (UV-
blocking sunglasses or safety glasses). Only look briefly - never more than about 2
seconds.

Place the instrument on charge after each use; the lead batteries cannot be ruined by over
charging.

If at any time the instrument does not check out or calibrate properly in the field, the
equipment manager is to be notified immediately and a replacement provided for the
malfunctioning instrument. Under no circumstances should field work requiring
continuous air monitoring for organic vapors and/or gases be done with a malfunctioning
HNu, without a HNu or an approved comparable instrument.
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6.0 References

Manufacturer’s Equipment Manual(s).
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STANDARD OPERATING PROCEDURE 012
SPECIFIC CONDUCTANCE MEASUREMENTS

2.0 Material

‘ 3.0 Procedure

3.1.1
3.1.2

3.1.3

314

3.1.5

1.0 Scope and Application

The purpose of this standard operating procedure is to delineate protocols for measuring the
specific conductance of any aqueous solution, including drinking water, saline water, industrial and
domestic wastes. Conductivity is the ability of an aqueous solution to pass an electrical current.
The current is primarily carried by dissolved inorganic ions such as chlorides, nitrates, sulfates,
along with cations such as sodium, calcium, magnesium and others. Organic compounds do not
carry current and therefore have almost no conductivity.

a. Conductivity meter with integral temperature compensation - Accuracy = + 2% at 25°C
(77°F)

b. Conductivity cell

c. Appropriate conductivity reference solution

d. HPLC-grade water (see SOP0OS5 footnote 2)

e. Thermometer (optional, see 5.2)

31 Calibration

The specific conductivity meter should be calibrated at the beginning of each day7 as
follows:

Thoroughly rinse the probe with Appropriate conductivity reference solution

Zero meter if appropriate.

Measure the specific conductance of fresh Appropriate conductivity reference
solution record it in the field notebook, and adjust the calibration knob until the

meter reads properly.
Rinse probe with HPLC-grade water.
Measure the specific conductance of HPLC-grade water and record in the field

logbook. If Specific conductivity of HPLC-grade water is not 0 (+2%) recalibrate
instrument.

7 The meter should be recalibrated any time the readings are suspect
(e.g. out of expected range)
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32 Operation

The specific conductivity meter will be operated as follows:

3.21

3.2.2

323

3.24

3.25

3.2.6

3.27

328

Thoroughly rinse the probe and sample beaker with sample water.

Measure the temperature of the sample water. Convert Fahrenheit temperature
readings to Celsius using C = 5/9 (F - 32) if Celsius temperature is not obtained

directly.

Place the probe in the sample beaker with sufficient sample to completely
submerge the probe. Swirl the probe to remove any air bubbles trapped in the

probe.

Select the highest multiplier scale on the meter and turn the instrument on.
Progressively use lower multiplier scales until a2 mid-scale deflection is obtained.

If appropriate, check probe accuracy by pressing cell test button. If value change
is > 10% check probe.

Record the temperature and conductivity values.
Specific conductivity values are corrected for temperature using:

K measured

K25eC =
1T + 0.0191 (r-25)

where:

K = conductivity in ymhos
t = temperature, °C

Decontaminate the probe. (See SOP005 § 3.3.3.2)

33 Refer to SOPs 003, 005, and 016.

Maintenance

The following steps will be taken to properly maintain the conductivity meter:

4.1 Check the batteries each time the instrument is used.
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4.2 Inspect the probe on a daily basis for damage or loss of platinum black plating from the
electrode. If the platinum is damaged, alert the Field Team Leader and arrange to get a
new cell.
43 Follow manufacturers specifications regarding storage of probe between uses.
5.0 Precautions
51 Be certain there is no air in the cell before taking a reading.
5.2 If conductivity meter does not have integral temperature compensation, use a

6.0

thermometer to determine temperature of the sample.

References

USEPA, 1983. Methods for Chemical Analysis of Water and Wastes, March, 1983.

Manufacturer’s Manual
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STANDARD OPERATING PROCEDURE 013
COLLECTION OF MONITORING WELL SAMPLES

1.0 Scope and Application

The purpose of this standard operating procedure is t0 delineate protocols for the collection of
groundwater samples from monitoring wells.

2.0 Material

Conductivity meter

Thermometer (opuonal)

pH meter with ORD probe

Turbidity meter

Dissolved Oxygen meter

Water-level indicator

Transparent bailer with a double check valve

PVC bailer (for purging only)

Stainless steel bailer (for purging and sampling)

Polytetrafluoroethelyne (PTFE) bailer with PTFE-coated stamless steel cable, double

‘ check valve top and controlled flow bottom discharge attachment® for VOC sampling
(40-mL vials), and top discharge attachment for collecting larger samples (1-L bottles) (for

purging and sampling)

Polypropylene rope

Submersible pump and hose (for purging only)

Peristaltic pump with tubing for filtering samples

Variable speed, low flow submersible pump (e.g. Grundfos MP1 ground-water sampling

pump) (for purging and sampling)

Bladder pump (dedicated to one well only)

0.45uM filters

Sample bottles and labels

Logbook or book of field parameter forms

Generator

Tygon tubing

Plastic sheeting

Photoionization Detector (PID) Organic Vapor Analyzer

TR oo an o

- S

hl Bl I RV -T - =]

8 Temperature compensation and measurement capabilities are generally
available as integral functions of pH meters and conductivity meters. If this
is the case, a separate thermometer is not required.

9 Although use of a controlled flow bottom discharge valve is
historically preferred, use of such a device can cause aeration of the sample.
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3.0 Procedure
31 General: Ground-water sampling will follow these general steps:
. Arrive on site
. Set up apparatus (generators, pumps, etc.)
. Glove
. Perform all steps of SOP 010 - organic vapor check, water level and well depth
measurements
. Sample NAPLs (as required)
. Begin purge procedure
. If using bailer to purge and sample see § 3.6.
. If using pump to purge and bailer to sample see § 3.7.
. If using bladder or low-flow pump to purge and sample see § 3.8.
. Decon/reglove
. Take samples
. If with bailer see § 3.6.5
. If with bladder or low flow pumps see §3.8
. Decon/dispose of wastes, move equipment to next site.
3.2 General Rules for Groundwater Field Parameter Logbook (see SOP 016 for further ‘
procedures):

3.2.1  Only one site or installation per logbook, and only one sampling location per
page or form (if using pre-printed forms). The same book maybe used for more

than one sampling event.

3.2.2  First five pages will be reserved for index, general notes, etc. Sign and date each
entry.

323  Last five pages will be reserved for recording calibration data for the pH,
temperature, turbidity, ORD, DO, and conductivity meters. Use the page number
or a separately recorded "Cal Reference Number” to refer to each calibration.

324  (As appropriate). Insert the cardboard flap under the form being filled out, so
that writing does not go through to the pages below.

325 (As appropriate). Fill in the forms from front to back of the logbook, tearing
out the white copy for each sample when the sample has been collected. This
copy goes in the cooler with the sample, directly to the laboratory. The original
copy must be torn out before you write on the back of the duplicate form.

3.2.6 (As appropriate). Duplicate copies, index pages, and calibration sheets remain

intact.
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33 Groundwater Sampling General Rules

3.3.1

33.2

333

334

3.35

3.3.6

Refer to SOPs 001-005, 008-012, 036, 037, and 039

Groundwater samples will be collected from the least contaminated wells first,
progressing to the most contaminated °.

Upon arrival at the well site, immediately set up and organize the purging,
sampling, and filtration equipment. If needed, due to muddy or contaminated
ground, remoteness from sampling vehicle, and\or for placement of hose(s) and\or
power cord if a pump is used, place clean plastic sheeting at, or around the well,
1o serve as a clean staging area for purging and sampling equipment, as conditions
warrant. Care must be exercised not to step on plastic sheeting.

If the well is remote from the sampling vehicle set up the filtration equipment
and place rope, wrapped bailer, and pre-labeled sample containers on the plastic
sheet, uphill from the well.

When a pump is to be used situate the portable generator on level ground
approximately 15 feet away from and downwind from the well. All generator
maintenance (oil and fueling) is to be performed off site. If the hose(s) and/or
power cord of the pump are not on a reel, place the pump with its hose and
power cord on the plastic sheeting downhill from the well.

Glove. Check well headspace for organic vapor which may pose a health and
safety hazard and indicate the presence of NAPL. Measure depth(s) to and
thickness(es) of NAPL(s) as appropriate. Measure the depth to water and depth
of well. From the water depth, well diameter, sand pack length, etc., calculate the
equivalent volume (1 EV) of water in the well.

1 EV = volume in casing + volume in saturated sand pack. Therefore; if the
water table lies below the top of the sandpack, use the following equation:

1 EV = (xR,%h,) + (0.30xr(R.2-R,2h,) * (0.0043)
If the water table lies above the top of the sandpack use this equation:

1EV = [(xR,?h,) + (0.30x(R.2-R, })h)] * (0.0043)

10 rirst round samples are to be collected from upgradient wells first,
moving to downgradient wells under the assumption that upgradient wells will
be less contaminated than downgradient wells. Results of first round analysis
may mandate a change in sampling sequence.
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where: R, = radius of sandpack in inches
R,, = radius of well casing in inches
h, = height of sandpack in inches
h,, = water depth in inches

0.0043 gal/in®
Assumed filter pack porosity = 30%

Tables and graphs showing equivalent volumes for typical well constructions are
available.

Alternate equations for calculating EV are acceptable, two alternates are given in
SOP 010

337 Samples will always be collected in order of decreasing volatility (ie., the samples
to be analyzed for the volatile constituents should be collected first.) Deliver the
VOC sample to the vial by allowing the water to trickle down the inside wall of
the vial at a rate no greater than approximately 100 ml/min. Other samples may
be delivered at a faster rate. Sampling rates will at no time exceed 1 L/min.
Procedures for each class of samples are contained in Appendix A of the GWP,
the QAPP, and SOP 039.

3.3.8  When collecting samples for volatile analysis care should be taken to prevent
analyte loss by volatilization. The following procedures should be adhered to

when collecting these samples 11,
3.3.8.1 Avoid excessive aeration and agitation of sample.

3.3.8.2 Fill vial so that a reverse meniscus is present by adjusting the flow rate
from the sampling device.

3.3.8.3 Place septum on vial so that the PTFE side is in contact with the sample.
After the cap is on the bottle, check for air bubbles in the sample. If air
bubbles are present, properly dispose of that sample and recollect the
sample in the same vial.

3.3.8.4 Make sure vial is labeled and immediately transfer the vial to the cooler
with ice.

" Although EPA Region III policy is to preserve VOA samples by
acidifying to pH < 2, the possibility of generating mustard agent by reverse
hydrolyzation of thyodiglycol mandates that at the Edgewood Area, APG this not
be done. Instead, the holding time on all VOA samples shall not exceed 7

days.
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Filtered and unfiltered samples will be taken for inorganics (metals) analyses.
The samples will be filtered through an in-line 0.45uM filter (preferred method),
or by gravity through a 0.45xM membrane placed in a filter funnel. Use forceps
to place the membrane into the funnel and pour sample through funnel until
appropriate volumes have been filtered.

If necessary, due to slow filtering, a peristaltic pump may be used to filter the
sample through an in-line filter. Connect the pump to the generator, attach tygon
tubing to the bottom discharge valve on the bailer. Start pump and collect
sample from the end of the in-line filter directly into the proper container,
preserved (as required by SOP 039), and placed in the cooler. Filtered samples
will be preserved in the field with acid to a pH of less than 2. Make sure sample
bottle is labeled and the cap is on tightly. Then place in cooler with ice
immediately.

.- OR --

If a low flow pump is used collect the samples, filtered samples will be taken by
installing a 0.45uM filter in-line and pumping the water through the filter.

Collect sample from the end of the in-line filter directly into the proper container,
preserved (as required by SOP 039), and placed in the cooler. Filtered samples
will be preserved in the field with acid to a pH of less than 2. Make sure sample
bottle is labeled and the cap is on tightly. Then place in cooler with ice
immediately.

Unfiltered samples will be collected by slowly pouring the sample water into the
appropriate sample container, being careful not to agitate or cause bubbles to
form. Do not overfill bottles. Make sure sample bottle is labeled and the cap is
on tightly. Then place the sample in cooler with ice immediately.

All samples will be delivered to the laboratory as soon as possible. If possible,
samples will be shipped on the same day as they are collected. If samples must be
retained due to weekend sampling (Friday through Sunday), the lab shall be
notified as to the time sensitive nature of the samples.

Refer to SOP 1-5, 16, 31, and 39.

Sampling of Non-Aqueous Phase Liquids

34.1

If NAPLs are detected in the well, a sample from all layers must be collected
prior to any purging activities. Non-aqueous phase liquids (NAPLs) may be
indicated by the presence of volatiles in the well headspace, and confirmed by the
oil/water interface probe (see SOP 10 § 3.2 - 3.2.2.3).
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3.4.1.1 Collecting LNAPLs will be accomplished using a transparent bailer with a
double check valve. This bailer will be slowly lowered until the bottom of
the bailer is 1-2 in. below the LNAPL-water interface, as determined in
SOP 010 then slowly withdrawn. Verify that the interface was sampled by
visual inspection of the bailer contents through the side of the bailer.
Measure the thickness of the LNAPL in the bailer and note in the Field
Notebook. Sample for laboratory analysis. An additional field
verification may be performed by decanting the remainder of the contents
of the bailer into a glass jar, adding a hydrophobic dye such as Sudan 1V,
or Redoil, shaking the sample and looking for coloration of NAPL.
Alternate field tests are: examine the sample under ultra violet light
(many fluoresce), or allow the sample to stand overnight, and examine for
interface and/or volatiles in the headspace the following day. Refer to
following sections on purging and sample collection for set up and
general operation.

3.4.1.2 Collecting dense non-aqueous phase liquids (DNAPLs) will be
accomplished using a transparent bailer with a double check valve. The
bailer must be lowered very slowly to the bottom of the well and raised
slowly out of the well in a controlled fashion. Sample for analysis as
above. The same field check described above may be employed for
DNAPL. Refer to following sections on purging and sample collection .
for set up, and general operation.

3.4.1.3 If NAPLs are present in the well, and a low-flow pump is to be used for
purging and sampling, the well will be allowed to re-equilibrate prior to
purging and sampling. This will be accomplished by allowing the well to
stand undisturbed for at least 8 hours prior to purging and sample
collection.

Well Purging - General Rules

Water within the casing of a well will stagnate, degas, lose volatiles, possibly precipitate
metals due to changes in redox potential, and may react with the screen and/or casing
material. It is therefore necessary to purge a sufficient volume of this stagnant water from
the well and/or casing to ensure that a representative sample of formation water can be
obtained. Traditionally, the volume of water to be purged was arbitrarily set at 3 to 5
equivalent volumes. Recent advances in sampling technologies have caused a re-thinking
of such arbitrary purge volumes. It is for this reason that Monitoring of select chemical
and physical properties of the sample medium will be used instead of strict volumes to
determine when a representative sample may be taken from a well.

3.5.1  Acceptable purge/sampling devices include: bailers, high-discharge submersible-
pumps (purge only), and variable speed, low-flow pumps which include both
submersible pumps (purge and sample), and dedicated bladder pumps (purge and
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sampling). It is recommended to purge and sample at similar rates with one type
device per well. An acceptable exception to this general rule is to use a high-
discharge submersible pump to purge a deep, fast-recharging well, and a bailer to
sample the same well.

Peristaltic, gas-lift, and centrifugal pumps can cause volatilization, produce high
pressure differentials, and can result in variability in the analysis of some analytes
of interest. These types of pumps shall not be used to purge or sample wells.

To prevent ground-water from cascading down the sides of the screen in to an
open hole, thereby aerating the sample, purge rates will closely match recharge
rates. If the static water level is within the casing, the initial purge rates may be
set high enough to lower the water level to the top of the screen, then reduced to
maintain that level.

Purging will be accomplished with either a submersible pump, a low-flow
(submersible or bladder) pump, or bailer. The choice of bailer or pump will be
based on depth to water table, volume to be purged, and permeability of the
aquifer. If the well recharges rapidly and/or has greater than 20 gallons
(estimated EV) to be purged, water may be removed with a submersible pump or
a low-flow pump. If the well recharges slowly and/or has less than 20 gallons to
be purged, water will be removed with a bailer or a low-flow pump.

Purging will be accomplished with as minimal disturbance to the surrounding
formation as possible.

Purge water will be containerized!? on site until analysis of samples is
completed. At that time, if the samples are non-hazardous, the water may be
disposed of through the waste water treatment plant on-post. If the purge water
is found to be hazardous, it will be disposed of as hazardous waste in a licensed
TSDF.

If the water level is within the screened interval and the well recharge rate is less
than 0.1 L/min purge the well using a low-flow pump as follows:

3.5.7.1 Draw the water down to within 1 foot of the top of the pump.

12 1£, after two rounds of quarterly samples, the water has proven to be
uncontaminated, and the purge volume does not exceed 10,000 Gal/day, the purge
water may be discharged on the surface, at least 50 ft downhill from the well.
If the water is contaminated but does not exceed 100 ppm total VOC, and other
contaminants are non toxic to aquatic life as defined in COMAR 26.08.02.03-2,
Table 1, MDE may be petitioned on a case-by case basis for a waiver for

surface discharge.

signature.

This letter will be drafted by the contractor for DSHE
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3.5.7.2 Allow the well to recover.
3.5.7.3 Check and record field parameters (§ 3.7.3).

3.5.7.4 Repeat steps 3.5.7.1 through 3.5.7.3 then collect samples for metals
analysis only 13

3.57.5 Note the event in the field log book, and report the problem to the APG
project manager. If this extremely low recharge problem consistently
occurs in a given well, the well may be considered for re-development

and/or replacement.

3.5.7.6 If adjacent wells have elevated VOC levels, additional soil gas surveys will
be considered in the vicinity of the low recharge well to help determine

the need for replacement.

36 Purging and Sampling With Bailers

3.6.1 Bailers may be used for both purging and sampling wells if: a) the well recharge
rate is less than 4 L/min, b) depth to the water table is less than 50 ft, and c) less

then 20 gal are to be purged (5 EV < 20 gal) 14,

3.6.2 When purging with a bailer, either a PVC, PTFE, or stainless steel bailer may be
used. The bailer will be attached to either a spool of PTFE-coated stainless steel
cable or polypropylene rope. If using cable, attach it to the bailer using stainless
steel cable clamps. Thoroughly decon the cable after each use, prior to rewinding
cable onto spool. Cable clamps and raw cable ends may serve to trap
contamination. Exercise particular caution in deconning these areas. If using
rope, attach the rope to the bailer using a bowline knot, dispense the needed
length (a few feet more than the well depth) and cut the remainder away, then, at
the end opposite the bailer, make a slip knot and place it around the well casing
or protective posts to prevent losing the bailer and rope down the well. The
polypropylene rope will be not reused, it will be properly disposed of. Either type
of bailer will be repeatedly lowered gently into the well until it fills with water,
removed, and the water will be discharged into an appropriate container until
purging is complete. Care must be taken not to unduly agitate the water, as this

13 Analyte losses due to volatilization in a drained well are too high
for valid voC sampling (M°Alary and Barker, 1987).

14 these numbers are based on the following assumptions: 1) In purging,
it is preferable to remove water at approximately the recharge rate. 2) Four
L/min is estimated as the approximate maximum rate at which water can be
removed with a bailer from depths of 20-50 feet. 3) Twenty gallons is
estimated to be at the limit of the sampler’s endurance, at which point
fatigue and sloppiness of technique begin.
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tends to aerate the sample, increase turbidity, makes stabilization of required
parameters (3.6.3) difficult to achieve, and generally prolongs purging.

After purging 2 EV, obtain a sample of groundwater and measure the following
stabilization parameters: temperature (SOP 009), conductivity (SOP 012), pH
(SOP 008), turbidity (SOP 036), redox potential (Eh) (SOP 038), and dissolved
oxygen level (SOP 037) at each successive half-well volume. When three of these
stabilization parameters are in agreement within approximately 10% in three
consecutive half-well volume samples, sufficient water has been purged from the
well. The results of these tests should be recorded in the sampling logbook.
Should these parameters not reach agreement, no more than five well volumes

will be purged.

Immediately upon completion of purging, collect samples for laboratory analysis
using a PTFE bailer on a PTFE-coated stainless steel cable. The bailer will be
equipped with double check valve top and controlled flow bottom discharge
attachments for VOC sampling (40-mL vials), and top discharge attachment for
collecting larger samples (1-L bottles).

Slowly, so as not to agitate the water, lower the bailer into the well, using a spool
of PTFE-coated cable. Allow bailer to fill, withdraw smoothly. Refill bailer as
needed.

3.6.5.1 Please see footnote 2. If the controlled flow bottom discharge attachment
is used for VOC sampling, attach it to the bottom of the bailer. Using
the stopcock valve on the bailer to control the flow, fill sample vials as
described above in § 3.3.8.

3.6.5.2 Remove check valve top and pour unfiltered sample into inorganics
sample bottles.

3.6.5.3 Collect filtered samples as described in § 3.3.9 (above).

Decon bailer and cable in accordance with SOP 005 § 3.3.1.1

Purging With Pump, Sampling With Bailer

3.71

If the recharge rate of the well is greater than 30 L/min, or the water level is
deeper than 50 ft, or more than 20 gal or purge water will be generated (5 EV >
20 gal), then purging and sampling may be accomplished using a submersible
pump / bailer combination.
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When purging with a pump, gradually lower the intake until it is submerged
within the screened interval. Lower an electronic water level probe to the top of
the screen (as determined from completion records) to the monitor water level,
start pump, and slowly lower the pump as the water level continues to fall. Care
should be exercised to lower the water column to the top of the screened interval
(water level probe will stop beeping) but not below the top of the screen if
possible. This will ensure that the stagnant layer has been removed, but should
minimize the detrimental effects of over pumping the well. Secure hose(s) and/or
power cord to casing and place discharge hose into the proper container, downhill
and as far away from the well as possible. Determine and record the discharge

rate.

Discharge rate = volume of container/time to fill container

The discharge rate will be established at approximately equal to or just greater
than the well’s recharge rate (determined from well development). If well
development records are incomplete, recharge rate can be determined by
monitoring the rise/fall of the water level within the casing as one purges the well.
If the water level is static at a given pumping rate, but fluctuates up or down as
pumping rate is decreased or increased, the pumping rate at which the water level
is static is the recharge rate.

After purging 2 EV, obtain a sample of groundwater and measure the following
stabilization parameters: temperature, conductivity, pH, turbidity, redox potential
(Eh), and dissolved oxygen level at each successive half-well volume. When three
of these stabilization parameters are in agreement within approximately 10% in
three consecutive half-well volume samples, sufficient water has been purged from
the well. The results of these tests should be recorded in the sampling logbook.
Should these parameters not reach agreement, no more than five well volumes
will be purged.

Immediately upon completion of purging, collect samples for laboratory analysis
using a PTFE bailer on a PTFE-coated stainless steel cable. The bailer will be
equipped with double check valve top and controlled flow bottom discharge
attachments for VOC sampling (40-mL vials), and top discharge attachment for
collecting larger samples (1-L bottles). Filtration of metals samples will be
accomplished using either an in-line filter attached to the bottom of the bailer, or
a funnel and appropriate filter (see § 3.3.9 above).

Slowly, 50 as not to agitate the water, lower the bailer into the well, using a spool
of PTFE-coated cable. Allow bailer to fill, withdraw smoothly, fill sample
containers as described above in § 3.6.5

Decon bailer and cable in accordance with SOP 005 § 3.3.1.1. Decon pump in
accordance with SOP 005 § 3.3.1.2.
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38 Purging and Sampling With Low-Flow Pump

To obtain representative samples, subsurface disturbances should be kept to a minimum,
thereby preventing sample alteration due to sampling actions. The reasoning behind the
use of low-flow pumps to purge and sample monitoring wells is that these pumps
minimize physical disturbance (turbulence) at the sampling point and chemical changes
(aeration) in the medium. For these reasons, the low-flow pump is the preferred method
for both purging and sampling in most cases. For the purposes of this SOP, "low-flow
pumps" are defined as either dedicated bladder pumps or variable speed submersible
pumps. Practical operational flow rates for these sampling devices range from 0.1 L/min

to 30 L/min.

38.1 Low-flow pumps may be used for purging and sampling any well having recharge
greater than 0.1 L/min, which is the practical lower limit of pump performance.
Below that pumping rate, pump inefficiencies and/or overheating may alter the
physical and chemical properties of the sample. If the pump is continuously
operated at sampling rates higher than the well recharge rate, the water level will
be lowered in the well, possibly allowing aeration of the sample which is
unacceptable sampling procedure. Low-flow pumps are suitable for sampling
wells with recharge rates lower than 0.1 L/min if precautions are taken to avoid
acration of the sample.

3.8.2 Low flow submersible pumps will be used as follows:

3.8.2.1 Lower the pump into the well, slowly so as not to agitate the water, until
the pump is at the mid-point of the screened interval or the mid-point of

the water column if the static water table lies below the top of the screen
15

3.8.2.2 Attach the pump’s umbilical cord (which will consist of power cord and
sampling tubing) to the protective casing, or lock the cord spool so that
the pump cannot move vertically in the well during sampling.

5 This assumes a 10-ft. screened interval. If the screened interval is
greater than 10-ft., multiple samples should be taken as follows:
° If the screen is 10 - 12 ft., sample the canter of the water
column, as outlined above.

° If the screen is longer than 12-ft., and the water column is 10-ft
or less, sample the center of the water column.

® If the screen is longer than 12-ft., and the water column fills

the screen, or extends above the screen, sample at 1/3 and 2/3 the
height of the water column, or about every 6-ft.
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38.2.3 Lower the water level probe into the well behind the pump until it just
touches water. This will allow the sampler to monitor the water level
while purging and sampling, and prevent the inadvertent drying of the
well.

3.8.2.4 Begin purging at the pump’s lowest setting, then gradually increase
rate!® until the pumping rate matches the aquifer recharge rate. If the
water level is above the top of the screen, the pumping rate may be
allowed to slightly exceed recharge rate, lowering the water level to no
less than 1 foot above the screen, then reduced until it matches recharge
rate and purging continued. If the water level is below the top of the
screen, always keep the purge rate lower than well’s recharge rate.

3.8.2.5 Monitor stabilization parameters listed in § 3.6.3 beginning immediately,
using an in-line monitoring system. Record parameters regularly, at a
rate of one set of parameters per each 1-3 liters of water removed from
the well. When these parameters stabilize to within 10% over 3
consecutive readings, reduce!’ flow rate to 0.1 L/min (if needed) and
begin collecting VOC samples directly from the discharge line.

3.8.2.6 If the well recharges at a rate less than 0.1 L/min, purge until the water
level is even with the top of the screen, allow the well to recover and

sample immediately.

3.8.2.7 Remove and decon water level probe (SOP 005 § 3.3.1.5) and pump (SOP
005 § 3.3.1.2).

383 The length of tubing used in conjunction with the low-flow pump will be
appropriate to the depth of the well (ie. A 100 ft roll of tubing may not be used
in sampling a 30 ft well. A 50 ft roll would be used instead, thereby generating
less decon solution, and providing less opportunity for physical and chemical
changes in the sample due to contact with the spooled tubing (see § 3.8.4)). This
means that the contractor will have on hand: a) spools of varying length (e.g. 25,
50, 75, and 100 ft spools) or b) several short e.g. 10 ft lengths of tubing with a
secure means of connecting them end-to-end.

16 some sources indicate that the pumping rate should not exceed 1
L/min, with 0.5 L/min being preferable. The optimal purge rate is highly
aquifer dependent, and may range from less than 0.5 L/min to greater than 10
L/min. The purge rate for a given well will; therefore, be a field decision,
based on well development, purge, and sampling records rather than SOP

mandate.

7 Sampling should occur at the same rate as purging as long as aeration
of sample does not occur.
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384 When a sampling event occurs during summer months, in full sun, shade will be
provided for the spooled tubing. Otherwise the tubing will be an effective water
heater, warming the ground-water sample, creating the potential for volatilization

of organics.

385 Spooled tubing will be monitored to ensure that no air bubbles are trapped at the
top of a coil. Trapped air bubbles can enhance volatilization of organics.

38.6 If a dedicated bladder pump is used, follow steps 3.8.2.3 through 3.8.2.5. for
purging and sampling.

Maintenance

Refer to manufacturer’s requirements for maintenance of pumps and generators.

Precautions

Refer to the HASP for appropriate PPE.
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STANDARD OPERATING PROCEDURE 014
COLLECTION OF PRODUCTION WELL SAMPLES

1.0

20

3.0

Scope and Application

The purpose of this standard operating procedure is to delineate protocols for the collection of
groundwater samples from production wells. This protocol will allow for collection of samples
from both active production wells (§ 3.4) and inactive production wells (§ 3.10).

Material

FRroa0 o

Conductivity meter

Temperature meter

pH meter

Turbidity meter

ORD probe

Dissolved oxygen meter

Sample bottles and labels
Logbook or field parameter form

Procedure

3.1

3.2

33

34

3.5

3.6

Upon arrival at the well site, immediately set up and organize the sampling and ancillary
equipment. If needed, due to muddy or contaminated ground and/or remoteness from
sampling vehicle place plastic sheeting at, or around the sampling location as conditions
warrant. Exercise caution not to step on and contaminate the sheeting.

If the well is remote from the sampling vehicle set up the filtration equipment and place
sample containers on the plastic sheet, uphill of the sampling location.

If a pump is to be used for filtration, situate the portable generator on level ground
approximately 15 feet away from and downwind from the sampling location. All generator
maintenance (oil and fueling) is to be preformed off site.

If the well is currently in use. As close as possible to the well, open a tap to a high flow
rate and allow the well to purge.

Obtain a sample of groundwater for temperature, conductivity, ORD, DO, turbidity, and
pH measurements. Record values in sampling logbook.

Take samples for physical stabilization (water quality) parameters every 5 minutes during
the well purging process.
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37 Allow the well to purge until the water quality parameters of pH, temperature,
conductivity, turbidity, oxidation-reduction potential, and dissolved oxygen measurements
stabilize within 10% in three consecutive 5-minute sampling periods, purging will be
considered complete and sampling may proceed.

3.8 Slow water flow rate to a trickle.

39 For procedures for collecting samples, with the exception of the sample source being a
bailer: Refer to SOP 013 3.2.1; 3.5.1 and 3.5.3 through 3.5.8.

310  If the well is not currently in use. Use a pump and bailer, or low-flow pump for sampling.
Refer to SOP 013 for purging and sampling protocol.

3.11  decontaminate equipment

3.12  Refer to SOP 1-5, 13, and 16.

Maintenance

Not applicable.

Precautions

Not applicable.

References

USATHAMA. 1990. Installation Restoration Quality Assurance Program, December 1985, 1st
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STANDARD OPERATING PROCEDURE 015
DOCUMENT CONTROL SYSTEM

Scope and Application

The purpose of this standard operating procedure is to delineate protocols for identifying
and storing a complete set of documents relating to project tasks. Each document will
receive a unique identification number made up of elements describing the document.

Materials

Not applicable.

3.0

4.0

5.0

6.0

Procedure

3.1

Each project-related document will be given to the Document Control
Officer.

32 The Document Control Officer will record information for each
document on a Document Control Sheet which will be retained as a
backup record.

33 The information from each Document Control Sheet will be maintained
in a computer database.

34 The individual Document Control Number will be entered on the
Document Log Sheet and will be written on the document.

3.5 The storage location for each document will be recorded on the
Document Control Logsheet and the documents will be stored in the
recorded location.

3.6 The database file will be backed up on a regular basis to prevent
accidental loss of the data. :

Maintenance

Not Applicable.

Precautions

None.

References
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STANDARD OPERATING PROCEDURE 016
SURFACE WATER, GROUNDWATER, AND SOIL/SEDIMENT FIELD LOGBOOKS

1.0

2.0

3.0

SCOPE AND APPLICATION

The purpose of this standard operating procedure is to delineate protocols for recording surface
water, groundwater, soil/sediment sampling information, as well as instrument calibration data in
the Field Logbooks. Example forms are given. Alternate, equivalent forms are acceptable.

MATERIAL

a, Applicable Field Logbook
b. Indelible ink pen

PROCEDURE

All information pertinent to soil/sediment, groundwater, or surface water sampling will be
recorded in the appropriate logbook. Each page/form of the logbook is consecutively numbered.
All entries will be made with an indelible ink pen. All corrections will consist of line-out
deletions that are initialed and dated.

A Soil/Sediment Logbook
1. Field Parameters (refer to forms 16-a and b)
a. If using carbon paper or self-duplicating forms, before entering data in

logbook, insert a sheet protector between form sets to isolate first blank
form from remaining forms.

b. HIGH CONCENTRATION EXPECTED?: answer "Yes" or "No."

c. HIGH HAZARD?: answer "Yes" or "No."

d INSTALLATION/SITE: record the complete name of the installation or
site.

€. AREA: record the area designation of the sample site.

f. INST CODE: record the 2 letter installation code appropriate for the

installation or site. Correct abbreviations can be found on pages 3-6 of
the IRDMS User’s Guide for chemical data entry.

g FILE NAME: record "CSO" for a soil sample or "CSE" for a sediment
sample.
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SITE TYPE: record the abbreviation appropriate for where the sample
was taken. Correct abbreviations can be found on pages 18-21 of the
IRDMS User’s Guide for chemical data entry. This entry must match the
Site Type on the map file form. '

SITE ID: record a code up to 10 characters or numbers which is unique
to the site.

FIELD SAMPLE NUMBER: record a code specific for the sample.
DATE: enter the date the sample was taken.

TIME: enter the time (12 hour or 24 hour clock acceptable as long as
internally consistent) the sample was taken.

AM PM: circle "AM" or "PM" to designate morning or afternoon (12
hour clock).

SAMPLE PROG: record "GQA" (Groundwater Quality Assessment) or
other appropriate sample program.

DEPTH (TOP): record the total depth sampled.

DEPTH INTERVAL: record the intervals at which the plug will be
sampled.

UNITS: record the units of depth (feet, meters)
SAMPLE MEASUREMENTS: check the appropriate sampling method.
CHK: check off each container released to a laboratory.

ANALYSIS: record the type of analysis to be performed on each sample
container.

SAMPLE CONTAINER: record the sample container type and size.
NO.: record the number of containers.
REMARKS: record any remarks about the sample

TOTAL NUMBER OF CONTAINERS FOR SAMPLE: record the total
number of containers.

SITE DESCRIPTION: describe the location where the sample was
collected.
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SAMPLE FORM: record the form of the sample (i.e., clay, loam, etc.)
using The Unified Soil Classification System (USCS).

COLOR: record the color of the sample as determined from standard
Munsell Color Charts.

ODOR: record the odor of the sample or "none". See SOP 001 § 50
"Precautions".

PID (HNu): record the measured PID(HNu) values.

UNUSUAL FEATURES: record anything unusual about the site or
sample.

WEATHER/TEMPERATURE: record the weather and temperature.

SAMPLER: record your name.

Map File Form (refer to form 16-c)

a.

The mapfile logbook form will be located on the reverse of the field
parameter logbook form, or on an adjoining page of the field logbook (if
level book is used)

SITE ID: record the Site ID from the field parameter form.

POINTER: record the field sample number for the sample being pointed
to.

DESCRIPTION/MEASUREMENTS: describe the location where the
sample was taken, along with distances to landmarks.

SKETCH/DIMENSIONS: diagram the surroundings and record the
distances to landmarks.

MAP REFERENCE: record which U.S.G.S. Quad Map references the
site.

COORDINATE DEFINITION: write the compass directions the X- and
Y-Coordinates of the map run.

COORDINATE SYSTEM: write "UTM" (Universal Transverse
Mercator).

SOURCE: record the 1 digit code representing the Map Reference.
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J- ACCURACY: give units (e.g.-write "1-M" for 1 meter).
k. X-COORDINATE: record the X-Coordinate of the sample site location.
1. Y-COORDINATE: record the Y-Coordinate of the sample site location.
m. UNITS: record the units map sections are measured in.
n. ELEVATION REFERENCE: record whether topography was
determined from a map or a topographical survey.
0. ELEVATION SOURCE: record the 1 digit code representing the
elevation reference.
p- ACCURACY: record the accuracy of the map or survey providing the
topographical information.
q. ELEVATION: record the elevation of the sampling site.
I. UNITS: write the units in which the elevation is recorded.
s. SAMPLER: write your name.
B. Surface Water Logbook (refer to form 16-b and c) ‘
1. Field Parameter Logbook
a. CAL REF: record the calibration reference for the pH meter.
b. pH: record the pH of the sample.
c. TEMP: record the temperature of the sample in degrees Celsius.
d. COND: record the conductivity of the water.
€. For all other sections, see 3.B.1.
2. Map File Form - See 3.A.2.
C. Groundwater Logbook (refer to form 16-b and d)
1. Field Parameter form - See 3.B.1.
2. Map File form (refer to form 16-c)
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a. WELL NO. OR ID: record the abbreviation appropriate for where the
sample was taken. Correct abbreviations can be found on pages 18-21 of
the IRDMS User’s Guide for chemical data entry.

b. SAMPLE NO.: record the reference number of the sample.

c. WELL/SITE DESCRIPTION: describe the location where the sample
was taken, along with distances to landmarks.

d X-COORD and Y-COORD: record the survey coordinates for the
sampling site.

e. ELEV: record the elevation where the sample was taken.

f. UNITS: record the units the elevation was recorded in.

g DATE: record the date in the form MM/DD/YY.

h. TIME: record the time, including a designation of AM or PM.

i AIR TEMP.: record the air temperature, including a designation of C or

F (Celsius or Fahrenheit).

j- WELL DEPTH: record the depth of the well in feet and inches.

k. CASING HT.: record the height of the casing in feet and inches.

L WATER DEPTH: record the depth (underground) of the water in feet
and inches.

m. WELL DIAMETER: record the diameter of the well in inches.

n. WATER COLUMN HEIGHT: record the height of the water column in
feet and inches.

0. SANDPACK DIAM.: record the diameter of the sandpack. Generally,
this will be the same as the bore diameter.

p- EQUIVALENT VOLUME OF STANDING WATER: use one of the
following equations, to determine one equivalent volume (EV):

1 EV = volume in casing + volume in saturated sand pack. Or to restate:
1 EV = (aR,’h,, + 0.307(R>-R,9)h,) * (0.0043)

where: R = radius of sandpack in inches
R, = radius of well casing in inches
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h, = height of sandpack in inches

s =
h,, = water depth in inches

0.0043 = gal/in’
and filter pack porosity is assumed as 30%

« OR --
Volume in casing = (0.0043 gal/in®)(m)(12 in/ft)(R *)(Wy)

where  R_ = radius of casing in inches, and
W, = water column height in feet

Vol. in sandpack = (0.0043 gal/in®)(m)(12 in/ft)(R,? - R 2)(W,,)(0.30)
(if W,, is less than the length of the sandpack),
-- PLUS -
Vol. in sandpack = (0.0043 gal/in®)()(12 in/ft)(R? - R ?)(S,)(0.30)
(if W, is greater than the length of the sandpack).

where R, = radius of the borehole, and ‘
S, = length of the sandpack.

Show this calculation in the comments section.

q. VOLUME OF BAILER OR PUMP RATE: record bailer volume or
pump rate.
. TOTAL NUMBER OF BAILERS OR PUMP TIME: record the number

of bailers required to remove 3 equivalent volumes (EV) of water from
the well or the total purge time and volume as applicable.

s. WELL WENT DRY? write "YES" OR "NO."

t. NUMBER OF BAILERS OR PUMP TIME: record the number of
bailers or pump time which made the well go dry.

u. VOLUME REMOVED: record the volume of water (gal) removed
before the well went dry.

v. RECOVERY TIME: record the time required for the well to refill.

w. PURGE AGAIN?: answer "YES" or "NO."
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X. TOTAL VOL. REMOVED: record the total volume of water (in
gallons) removed from the well.
y. CAL REF.: record the calibration reference for the pH meter.
A TIME: record time started (INITIAL T(0)), 2 times DURING the

sampling and the time sampling ended (FINAL).

aa. pH: record the pH at start of sampling (INITIAL), twice DURING the
sampling and at the end of sampling (FINAL).

bb. TEMP: record the water temperature (Celsius) at the start of sampling,
twice DURING the sampling and at the end of sampling (FINAL).

cc. COND: record the conductivity of the water at the start of sampling,
twice DURING the sampling and at the end of sampling (FINAL).

dd. D.O.: record the dissolved oxygen level in the water at the start of
sampling, twice DURING the sampling and at the end of sampling
(FINAL).

ee. TURBIDITY: record the readings from the turbidity meter
(nephelometer) and units at the start of sampling, twice DURING the
sampling and at the end of sampling (FINAL).

ff. ORD: record the oxidation/reduction(RedOx) potential of the water
sample at the start of sampling, twice DURING the sampling and at the
end of sampling (FINAL).

gg. HEAD SPACE: record any positive readings from organic vapor meter
reading taken in well headspace prior to sampling.

hh. NAPL: Record the presence and thickness of any non aqueous phase
liquids (LNAPL and DNAPL)

ii. COMMENTS: record any pertinent information not already covered in
the form.
ij- SIGNATURE: sign the form.
D. Field Calibration Forms (refer to form 16-¢)
a. Record time and date of calibration.
b. Record calibration standard reference number.
c. Recbrd meter L.D. number
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d Record initial instrument reading, recalibration reading (if necessary), and
final calibration reading on appropriate line.
€. Record v<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>